Evidence for a widely distributed peripheral dopaminergic system.
The hypothesis presented in this paper is that dopamine (DA) is a widely distributed neurotransmitter and/or cotransmitter in the autonomic nervous system. This hypothesis is based on the following evidence. Morphologically, DA-containing neurons have been demonstrated in autonomic ganglia, and dopaminergic axons have been identified in kidney and canine paw pad. On the basis of pharmacological experiments, the existence of dopaminergic nerves was suggested in vas deferens, stomach, and mesenteric artery. Biochemically, we found intensive catabolism of DA in different peripheral tissues of the rat and human. Furthermore, dopaminergic receptors have a widespread distribution in the body, and a high concentration of DA occurs in plasma with only some originating from the adrenal gland. The concentration of plasma DA closely reflects the activity of the autonomic nervous system. These observations together with our finding of relatively high concentrations of DA and its metabolites in several peripheral nerves suggest the possibility of a widely distributed peripheral dopaminergic system.